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according to claim 47, wherein a concentration of 
tad nickel in laid first regions 1 x 10 19 atomsWor^ 



A \P\ 81. (Amended) The 



fethod 



REMARKS 

Applicant would like to thank the Examiner for the consideration given the present 
application. The Office Action of September 14, 2001, has been received and its 
contents carefully noted. Concurrently filed herewith is a Petition for a One (1) Month 
Extension of Time that extends the shortened statutory period until January 14 2002. 
Accordingly, Applicant respectfully submits that this response is timely filed and fully 

responsive to the Office Action. 

Claims 5-12, 16, 19, 26-47 and 67-81 were pending in the present application pnor 
,o the aforementioned amendment. By the above amendment, claims 27, 31, 33, 36, 42, 
45 47 and 76-81 are amended to more clearly recte protection to which Apphcant ,, 
already entitled. Apphcan, submits that no ,ssue of new matter is set forth by tms 
amendment. Accord.ngly, claims 5-12, 16, .9, 26-47 and 67-8! are current.y pendmg ,n 
the subject application, and are be.ieved to be in condition for allowance a. leas, for the 

reasons advanced hereinbelow. 

Initially the Office Action further rejects claims 5-8, 1 1, 12, 16, 19, 27-48 and 67- 
81 under 35 U.S.C. §103(a) as unpatentable over Oka '915 in view of Liu « at '826, 
Kuznetsov and M Cairns 9, !0 under 35 U.S.C. §1 03(a) as unpatentable over Oka 
■915 in v,ew of Liu e, aL '826, Kuznetsov, Kuomi, Yonekara '093 and/or Shibata '224, 
and claim 26 under 35 U.S.C. §103(a) as unpatentable over Oka '915 in view of Liu e, 
al. '826, Kuzncso, and Kuomi. Applicant traverses these rejections a. leas, for the 
reasons solicited hereinbelow. 
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The cla.med invention is directed generally to a method of manufacturing a 
semiconductor device, including, inter alia, the steps of formmg a sem.conductor film to 
be crystallized over a substrate, the semiconductor film having a first region and a second 
regton, disposing a meta. conta.ning material ,n contact with a selected region of only the 
firs, region of the semiconductor film, the metal being capable of promoting 
crys.alhzat.on of the semiconductor film, healing .he semiconductor film so that 
crystallization of the semiconductor film occurs only in .he firs, region thereof wh.le the 
sem,conductor film in *e second reg,on .s no, crys,al.ized, where.n the crysta.hzat.on 
pr oceeds in a d.rection paral.e. to a major surface of the substrate from the selected 
region with diffus.on of the metal through the semiconductor film, thereby form.ng 
crys.als of .he semiconductor film in the first reg.on extending parallel with the major 
surface of the substrate, patterning the semiconductor film in order to form a first 
sem,conductor island consisting of the first region and a second semiconductor ,sland 
consisting of the second region and forming a first thin film transistor by us.ng the first 
semiconductor island and a second thin film transistor by using the second sem.conductor 
island In accordance with the claimed invention, the firs, thin film transistor is arranged 
so that me crystals extend along with a direction in wh.ch carriers of .he firs. <h,n film 
transistor flow. 

It should be noted that three criteria must be met to establish a prima facie case of 
obviousness. M.P.E.P. §2143. F.rst, there must be some suggestion or motivation, either 
in the references themselves or in the knowledge generally available to one of ordmary 
skill in the art, to modtfy the reference or to combine reference teachings to ach.eve the 
claimed invention. U. Second, there must be a reasonable expectation of success. In re 
Rhinenar,, 531 F.2d .048, 189 USPQ 143 (CCPA 1976). Third, the prior art must teach 
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or suggest all the claim limitations. In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 
1974). 

Applicant respectfully contends that the base Oka '915 patent, either alone or m 
combination with of Liu et al '826, Kuznetsov, Kuomi, Yonehara '093 and/or Shibata 
<224, fails to expressly teach or inherently suggest all the claim limitations of the claimed 
invention necessary to support z prima facie case of obviousness. Referring now to the 
prior art of record, the Office Action maintains that the Oka '915 patent discloses in Figs. 
5-8 that "grain growth proceeds from the seed regions parallel to the substrate surface and 
the TFT carrier flow." Assuming, arguendo, that the Oka '915 patent discloses grain 
growth in parallel to the substrate surface, there is no express teaching or implicit 
suggestion in the Oka '915 patent for arranging crystals along a carrier flow direction of 
TFTs. In fact, in Applicant's review of the teachings provided in the Oka '915 patent, 
Figs. 5-8 of the Oka '915 patent merely discloses arranging the channel region within the 
region 505 at which the probability of the presence of the crystal growth boundary is 
practically zero. 

Moreover, the Oka '915 patent discloses forming a seed region 503, a region 504 
at which the probability of crystal grain boundary is high, a region 505 at which the 
probability of the presence of the crystal growth boundary is practically zero, and a 
region 506 between regions 504 and 505. (See, pg. 12, lines 4-18, Full English translation 
of Oka '915). The Oka '915 patent further discloses that a portion at which the crystal 
grain boundary should be present can be controlled, and thus, it becomes possible to 
selectively form a semiconductor element in a crystallized region. (See, pg. 15, lines 2-6, 
Full English translation of Oka '915). 
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Accordingly, it appears that the Oka '915 patent merely discloses forming the 
semiconductor element at which the degree of the crystal grain boundaries have been 
controlled, and never suggests arranging TFTs in a direction parallel to the crystal growth 
direction so that the earner flows in parallel to the crystal growth direction. On the other 
hand, in accordance with the claimed invention as set forth at least in claims 27, 31, 33, 
36, 42, 45 and 47, a first TFT is arranged so that the crystals extend along with a 
direction in which carriers of the first thin film transistor flow. The secondary Liu et al 
<826, Kuznetsov, Kuomi, Yoneham '093 and Shibata '224 references fail to modify Oka 
<915 in a manner that would render the claimed invention since neither reference 
expressly discloses or inherently suggests such a feature. 

Accordingly, since the proposed Oka '915 modifications fail to expressly teach or 
inherently describe each and every claim limitation necessary to support a finding of 
prima facie obviousness under §103, it is respectfully requested that the rejection be 
reconsidered and withdrawn. If the Examiner believes further discussions with 
Applicants' representative would be beneficial in this case, he is invited to contact the 
undersigned. 

Respectfully submitted, 



i^fJ^sL. Costellia 

Jg N2> 35 > 483 
JlXON PEABODY, LLP 
8180 Greensboro Drive, Suite 800 
McLean, Virginia 22102 
Telephone: (703)790-9110 
Facsimile: (703) 883-0370 
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Marked-up Copy of A ™pnHpri Claims 

27. (Amended) A method of manufacturing a semiconductor device comprising 
the steps of: 

forming a semiconductor film to be crystallized over a substrate, said 
semiconductor film having a first region and a second region; 

disposing a metal containing material in contact with a selected region of 
only the first region of the semiconductor film, said metal being capable of promoting 
crystallization of said semiconductor film; 

heating said semiconductor film so that crystallization of said 
semiconductor film occurs only in the first region thereof while the semiconductor film in 
said second region is not crystallized, wherein said crystallization proceeds in a direction 
parallel to a major surface of said substrate from said selected region with diffusion of 
said metal through the semiconductor film, thereby forming crystals of said 
semiconductor film in said first region extending parallel with the major surface of the 
substrate; [and] 

patterning said semiconductor film in order to form a first semiconductor 
island consisting of the first region and a second semiconductor island consisting of the 

second region[,]; and 

f^rmin p a first th i " film transistor bv using said first semiconductor island 

» n A a s.mnd thin film tr^sktor bv using said second semiconductor island, 

wherein [a concentration of said metal in said first region is 1 x 10 19 

atoms/cm 3 or lower] thin film transistor is arrangTdjso that said crystals extend . 

alnn g with a diT~*™ in which c arriers of said first thin film transistor flow . 
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3 1 . (Amended) A method of manufacturing a semiconductor device comprising 
the steps of: 

forming a semiconductor film to be crystallized over a substrate, said 
semiconductor film having a first region and a second region; 

disposing a metal containing material in contact with a selected region of 
only the first region of the semiconductor film, said metal being capable of promoting 
crystallization of said semiconductor film; 

heating said semiconductor film so that crystallization of said 
semiconductor film occurs only in the first region thereof while the semiconductor film in 
said second region is not crystallized, wherein said crystallization proceeds in a direction 
parallel to a major surface of said substrate from said selected region with diffusion of 
said metal through the semiconductor film, thereby forming crystals of said 
semiconductor film in said first region extending parallel with the major surface of the 
substrate; [and] 

patterning said semiconductor film in order to form a first semiconductor 
island consisting of the first region and a second semiconductor island consisting of the 

second region[,]; and 

fm ;n r « fir.t thin fi i- *™ri«tnr bv nsiim said first semiconductor island 

<H „ ^rond th i» fil™ transistor bv usin? said second semiconductor island, 

wherein [a concentration of said metal in said first region is 1 x 10 
atoms/cm 3 or lower] ^ «~* ™" transistor is arranged so thatj^l^^ 
„inn g with a direr *™ in which carrier- of «<nn first thin film trans istorJiflg, and 

wherein a concentration of said metal in said second region is lower than 

that in said first region. 
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33. (Amended) A method of manufacturing a semiconductor device comprising 
the steps of: 

forming a semiconductor film to be crystallized over a glass substrate 
having a glass strain point of 593°C or less, said semiconductor film having a first region 

and a second region; 

disposing a metal containing material in contact with a selected region of 
only the first region of the semiconductor film, said metal being capable of promoting 
crystallization of said semiconductor film; 

heating said semiconductor film so that crystallization of said 
semiconductor film occurs only in the first region thereof while the semiconductor film in 
said second region is not crystallized, wherein said crystallization proceeds in a direction 
parallel to a major surface of said substrate from said selected region with diffusion of 
said metal through the semiconductor film, thereby forming crystals of said 
semiconductor film in said first region extending parallel with the major surface of the 
substrate; [and] 

patterning said semiconductor film in order to form a first semiconductor 
island consisting of the first region and a second semiconductor island consisting of the 

second region[,];_ancl 

f^minp „ first thin film transistor bv nsin? said first semiconductor island 

»«A fl s^rond thi n film transistor b v nsinr sa id second semiconductor island, 

wherein [a concentration of said metal in said first region is 1 x 10 19 
atoms/cm 3 or lower] ^ *W thin film transistor is arrant g " that s * id crvst * ]s extend 
,lm, g with a dir^rinn in which c arriers of sai d first thin film transistor flpw . 
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36. (Amended) A method of manufacturing a semiconductor device for an 
active matrix type electro-optical display having a driving circuit portion and a display 

portion comprising the steps of: 

forming a semiconductor film to be crystallized over a substrate, said 
semiconductor film having a first region on said driving circuit region and a second 

region on said display portion; 

disposing a metal in contact with a selected region of only the first region 
of the semiconductor film, said metal being capable of promoting crystallization of said 

semiconductor film; 

heating said semiconductor film so that crystallization of said 
semiconductor film occurs only in the first region thereof while the semiconductor film in 
said second region is not crystallized, wherein said crystallization proceeds in a direction 
parallel to a major surface of said substrate from said selected region with diffusion of 
said metal through the semiconductor film, thereby forming crystals of said 
semiconductor film in said first region extending parallel with the major surface of the 
substrate; and 

after the crystallization of said semiconductor film, forming a first thin film 
transistor by using said crystals of the semiconductor film and a second film transistor by 
using the second region of the semiconductor film, [and] 

wherein [a concentration of said metal said first region is 1 X 10 
atoms/cm 3 or lower] said first thin fi lm transistor is arranged so that said crystals extend 
alon g with a direction in which carriers of said first thin film transistor flow. 
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42 . (Amended) A method of manufacturing a semiconductor device comprising 
the steps of: 

forming a semiconductor film to be crystallized over a substrate, said 
semiconductor film having a first region and a second region; 

disposing a metal containing material in contact with a selected region of 
only the first region of the semiconductor film, said metal being capable of promoting 
crystallization of said semiconductor film; 

heating said semiconductor film so that crystallization of said 
semiconductor film occurs only in the first region thereof while the semiconductor film in 
said second region is not crystallized, wherein said crystallization proceeds in a direction 
parallel to a major surface of said substrate from said selected region with diffusion of 
said metal through the semiconductor film, thereby forming crystals of said 
semiconductor film in said first region extending parallel with the major surface of the 
substrate; [and] 

patterning said semiconductor film in order to form a first semiconductor 
island consisting of the first region and a second semiconductor island consisting of the 

second region[,];_and 

forming a first thin film transistor bv n sin p said first semiconductor island 
and a second thin film transistor bv usinp said second semiconductor island, 

wherein [a concentration of said metal in said first region is 1 x 10 19 
atoms/cm 3 or lower] said first thin fi lm transistor is arranged so that said crystals extend 
along with a direction in which carriers o f said first thin film transistor flow, and 

wherein said first region and said second region each includes hydrogen. 
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45 . (Amended) A method of manufacturing a semiconductor device comprising 
the steps of: 

forming a semiconductor film to be crystallized over a substrate, said 
semiconductor film having a first region and a second region; 

disposing nickel in contact with a selected region of only the first region of 

the semiconductor film; 

heating said semiconductor film so that crystallization of said 
semiconductor film occurs only in the first region thereof while the semiconductor film in 
said second region is not crystallized, wherein said crystallization proceeds in a direction 
parallel to a major surface of said substrate from said selected region with diffusion of 
said nickel through the semiconductor film, thereby forming crystals of said 
semiconductor film in said first region extending parallel with the major surface of the 
substrate; [and] 

patterning said semiconductor film in order to form a first semiconductor 
island consisting of the first region and a second semiconductor island consisting of the 

second region[,];_and 

forming a first thin film tra nsistor hv using said first semiconductor island 
and a second thin film transistor hv usinP said second se miconductor island, 

wherein [a concentration of said nickel in said first region is 1 x 10 
atoms/cm 3 or lower] said first thin fi lm transistor is arranged so that said crystals extend 
alon g with a direction in which carriers of said first thin film transistor flow. 

47. (Amended) A method of manufacturing a semiconductor device comprising 
the steps of: 
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forming a semiconductor film to be crystallized over a substrate, said 
semiconductor film having a first region and a second region; 

disposing nickel in contact with a selected region of only the first region of 

the semiconductor film; 

heating said semiconductor film so that crystallization of said 
semiconductor film occurs only in the first region thereof while the semiconductor film in 
said second region is not crystallized, wherein said crystallization proceeds in a direction 
parallel to a major surface of said substrate from said selected region with diffusion of 
said nickel through the semiconductor film, thereby crystals of said semiconductor film 
in said first region extending parallel with the major surface of the substrate; [and] 

patterning said semiconductor film in order to form a first semiconductor 
island consisting of the first region and a second semiconductor island consisting of the 
second region[,];_and 

forming a first thin film transistor by using said first semicondu ctor island 
and a second thin film transistor bv u sing said second semiconductor island, 

wherein [a concentration of said nickel in said first region is 1 x 10 19 
atoms/cm 3 or lower and higher than that in said second region] said first thin film 
transistor is arranged so that said cry s tals extend alone with a direction in which carriers 
of said first thin film transistor flow . 

76. (Amended) The method according to claim 27, wherein [a first thin film 
transistor is formed by using said first semiconductor island, so that the direction of the 
crystallization proceeding coincides with a carrier flow direction of said first thin film 
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transistor] » ^nr.pntration » f ««iH metal in said first region is 1 x 10 19 atoms/cm 3 or 
lower . 

77. (Amended) The method according to claim 33, wherein [a first thin film 
transistor is formed by using said first semiconductor island, so that the direction of the 
crystallization proceeding coincides with a carrier flow direction of said first thin film 
transistor] « ^^tration of ^ mrtal in said first region is 1 x 10 19 atoms/cm 3 or 
lower . 

78. (Amended) The method according to claim 36, wherein [the direction of the 
crystallization proceeding coincides with a carrier flow direction of said first thin film 
transistor] « ^nr.entration of ™iH metal in said first region is 1 x 10 19 atoms/cm 3 or 
lower . 

79. (Amended) The method according to claim 42, wherein [a first thin film 
transistor is formed by using said first semiconductor island, so that the direction of the 
crystallization proceeding coincides with a carrier flow direction of said first thin film 
transistor] * mncentration nf ^id metal in said first region is 1 x 10 19 atoms/cm 3 or 
lower . 

80. (Amended) The method according to claim 45, wherein [a first thin film 
transistor is formed by using said first semiconductor island, so that the direction of the 
crystallization proceeding coincides with a carrier flow direction of said first thin film 
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transistor] * rnnnetitration nf said nickel in said first repion is 1 x 10 19 atoms/cm 3 or 
lower . 

81. (Amended) The method according to claim 47, wherein [a first thin film 
transistor is formed by using said first semiconductor island, so that the direction of the 
crystallization proceeding coincides with a carrier flow direction of said first thin film 
transistor] a mn eventration of said nick el in said fi rst repion is 1 x 10 19 atoms/cm 3 or 
lower . 
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